O000D0 1001 19860 201000 01. 0076. 05 +

Quvelebet N INMIDINON MM MM ID IO m OO

000112000102 gboodieoooohim2

01.000000 Gdol0ddnD Od0hE Odhidddd U
20000000 OO Odbol O @dom O Midhi43ob740]

NI MOODO00O0 D OO 0O0OCD0ODOODOODOOCOOODOOOCOOOCD Omhmm
OO0 0 00 o0 o0, Guevel et 53 i W W B N W (d i Lhih
OO0 . [ [ M [ [ M O0Coaw medl eat (M M O O (M [ [ [ [ @ [ [ M W
COur et ket DO0OO0O OO0 OO0 00 o) 00 d o 00 M
OO0 OO OO0 0O OO o0 et (T [ 00 M
0D QIOdOmo o0 omd d O

00 0 Oo oldu@envelet 0 DA OdHm O 00 Ao o (O 0 0 0

oooooopes gooobDbDA DA O 10. 39690 j . i ssn. 1001. 1986.2010. 01. 018

Af\elet trandQmand itSappliCGtiOnin SeiSnC VeVel iel d Separat i On

ZHANG Henglei | 20 LIU Ti anyould
01 2nJfff tP O GIphydfcd Ond GO OffcldGhinmlfvRrsfry OO GRcfPncd 50W O n 4300740 nO 02.0 Oy LO 6D—0f Oy DO
TRt Dhjcd Ond PR ND fPHM] O 50 ncRsO Cf nO W fvRsfry DO GPDIcfMcPIOMf sfry DO EO“ caf fDnO 0 A n 4300740Chi0 0 O
AbStra@OThe nU ti-SCal e anal yS S Can e eQi Vel y deSOibe the S gnal CharaCteriSiCSin diferent SGleS eJidently
and i S Wdel y WSed in Sgnal prAeSSing. QsVelet tranSQmiS Charaeri Zed by Qpti num Spar neSS Ahst rai nt On—
dition that Can deal Wth line-like phenQrena in hi gh di nenS On. ThroUgh anal yZing the si gnal CharaCeri SiCin
Qkvel et dOrain anong dif erent waveSO we think they haVe Sgnifi@Gnt diferen@ in frequenGO and e and pCsi ti On.
SOWC Can enpl0y QUrvelet tranSQmto Separate interf erenGe Vdve frOneffeQive wave. EXanpl eS G proGSS ng
the nodel data and fielddata illUStrate itS feadbility and effeCtiveneSSin vave Spaai Oit Gn prO/ide Slperi @
interferenG wave attenUation Wth mninal inpa@ On the deSrable S gnal CowpMentSJand itS reSUt haSgodd fi—
delity. ‘
Key V@DAS] Ax\elet tranSornid Vel et trand Onil nid ti-sCGale analySiS]  SeparatiGh G Ve 6eld

oooooooooobooooooooo o 780 OQuwveletDOODOODOOOODOODO
ooooooooooooooomr 1- 50 OOOOO goboboobooboobooboboon
ooooobooooooooOooboooooo ooboboooboobooboobooboobo
ooooooooooooobooocooooooon 0 20080 O Geophysi cs The Leadi ng Edgel O O
ooooobocoooooooOoobooobooooaon gogoobobbtbooooobobbbooooooboo
ocooooocoooooooooboobooooon goooboooog® 9—120 0
ocoooobocoooooooooobooobooooao OO0OO0OD0OarveletDOOODOOOOODOO
ooooobooooooooOooboooooo ooboobobooboobooobooAOOoOo:
ocooooocoooooooooboobooooon Oo0ooboobouooobobooarvelet OO
ooooobocoooooooOoobooobooooaon gogoobobbtbooooobobbbooooooboo
oo+« oooor oooooooooooooaon gobobooboooboobooboooon
ocoooobocoooooooooobooobooooao OO00O0arveletDOOOODOOOOODOOO
OO000D0CandOdsO 001999 0O0O0O0OCQurvelet godgobobobooooobobobooogn

00 000 2009.03.08
000D TIDIMDMIN OO 000D 000 O 2020080150504 0
goooooOoooes 00000000 0D000000000ooooooooooo0OoOUoooooooo.



10040gd

Qrvelet0 00 O0O0OO0OD0ODOODDOODOOOO0O
goooooobooboboobouoooobooo
Oo00oOoO0oOdCOOcCurveletDUdOOoooooooOd
gooooooboobobooboooooooo
gooooobobboboooo
1.1 CurveetOO

gooooooooobbooooboooooo
owoooooooorb0oz ODOO0ODODOOOO
JoooooooDoDoOowWwlr00oogoofo 0wl

0 0l1p@OO0IOf0 0010000000000
ood

oooOb00J zJooooooooooooo

oo 1ob20J0z22000000
gooooooOoOdCurvelet 0" 00

oo OO O =U JO a"O g 0 40
goooooOddarvelet O7 oO0oO0o000O0OCurvelet

goooooo* O 0oobobob0oz2Zzb0oooobooooao

oooooooo20.2—0J721.1 0zooOlOO OO
0cO00D0O00=00I100200 20200000000

00000

001 20002 20J7200 0 Qrveletd

O.fOo0o00 =0J0ROO00OtN oo o 050

oad 0=0—cosOsilnD00O000O000O0OO0DODO1

00000000RI1 =RO =R000000000 0020020

OQuVeletDOOO0OO0OO00OQrVeletdOO.f.tO0O
oddd

COoO0oDoDOoOOoOO0Ob0OQrveletDODOOOODODAO
gbobobrkbo20bgbobobobobooooo
gooooooobooooon
ooo00=s00 [bz200O0Jof.t0 O g7
oo.f.t0=
OO0 O0OO01tO0000OowoOooooOarveletDO
goooooo

200006100000 =00D01

OCOoOOO0OaQrveletD DO ODOOODOODO
oOoosgoooOoogojfoodbDaf023d 00000

00DOD=210000000000020000
000000-0000Z2000000000000
Qnrelet0 00000000000 O000000
00000000 00000000000Qurvd et
000000000000 0000000000
000000000000
1.2 0000000000 Qurveletd 00 O
00
0000000000000000000AD

obo0o020/AZrI0.Z2 OO0DO0OO00O0 Qurel et O

oooooobOoObOO0ooooJooooA2LD 20
goobobooooooobbooooobobooglr o
OD0DO0O0O00OO0OO0AI8ODQrveletdODODO
gooo

Ol darveletOOOOOOO

Fgl Qx\elet tiling O frequenGy
O0000J00nd O0Qirwvel et

02 0000O000000000000
Curvelet 000 000D0200000000000
O02b—0290 QuveletDUWI 0000000000
O0D000O0O0QurveletD00000D0O000000
000000000000 O0000O000000
00000

2 0000

O3xiOoooooDbbOO0s =OOOOO
ooo200ooooOobbooooilino OOoooo
oooooobooob2no0o00oooooobao
LS\R0.50 00 0000000000000 0D0O0
goooo

O33pO0O00000000000000000



O2CuveletdOOOOoOad

Fg2 Cuvelet representati S
a—0000000000b—JzIOO=0040

c—J=200 =0080d0 2= 0 eOE3M =3040
f—J=40p =rOcO |60 gOO0=400 =0cO2

uoooooooooooooooooao
oooooooooooooooooo
uoooooooooooooooooao
ooooobobooboooooooooobo
b0 O OODOOO0O0OIOHOOOOD
gooooooooooooooooo
oooocoooboooooooooooooao
OD0D4c00000SBOOO00OO0ODOO
goooooooooooooooooao
000000000000 000000Osho
O3cOOQrveletD DO OOOOO0DOOO
oooo400D0D000000DDODOOS
g4 0010 w000048 00700200
goooooob0ooobooooooooscdn
bodboodooododooooouoouoooooo
oo00oo0Ooo0O0oo0cO0O0Db0O0DbOO0004d0O05cO0
03d00 30 03c00000O0O0O0DODODOOO
uooooooooooooooooooooo

O 0o oo g o

O OO0 oo ooOoogo o
O ooboodooog

g
O
g
O
g
O
g
O
g
a
g

O O oo o
O O o

U3 oooooooo

FH g3 Syntheti Cnodel data
Doocopal 0 D000 0000000000 a00000 0000000000 c—Qurvelet00 00

OCoOOO0OO0OCurveletD OO ODOODODOOOO OODd—QrveetDOOOO0OOO



04 0OO0OO0ODOD340000000CDO
Fg 4 SeGrUnanalySS 0 34th traCe
a0 0000000000 0Ob—0003p0

cdO003c0ddO0O0Oad

05 0O20002c002d00340 000000
Fig.5 Increased 70mtrace in F g 2b0F g.2c0O0F g. 2d]

OThe red lire is wavel et curves w thaut noi sel]
doooooooooo

ggoboooboobooobooboboobo
gooobobooobboooobbooobao
ooo

goboobobooboobooboobo
gobooooobosoRrooooooMmEdnoooon
gobobobobooobyobow D Ooooonoo
oooobyoboooos\w\oooooooooono
govsH1 00000

090

OlooooOoooooobDoobooooooon
OO0O0O000OCarveletdOODODOOODOOODO
goooboobooooooobooboooo

U1 oooobodoboooooo
Table |  QGOnpari SOn O the met hQdS Wth SNR and MBE

3 0Ogo

goboobooobooobooboooboo
doooboobebOobbe0d0nboobononoo
gboooboooboobooboobooboo
O0ooboobgvabOd

gobooboobooboobooboo
OQrveletOODOOOODOODOODOOOODOO
OO0O00DoOOo00oDOOoOoOoDoogeboOOd
oo0oooobobooooooybbOoboOoonog
gbooobooboobooboobobooboo
gooobooobon

OecODCCurveletDOOODOOOODODOO
goooboooboobooboobobooboboo
ooooboooboobobobobooboboobobo
gbooobooobooboobogrxebobon
O000Oarvelet0O0OO0D0OODOODOODOODOO
goooboooboobooboobooboo
ooooboooboobobobobooboboobobo
goooboooboobooboobooboo
Qrvelet 000 0O0O0OO0OOODOODODOOOO
gbooobobod



06 ODOOOOOOOO

Fig6 FRAxSS ng effe@ G aqUred dat a
a0 0 000000bh—00000000000 c—QurveletOOOOODO

07 OeadOe6b0O6c0O400000O
goooooao

Fg7 FQrier anplitWe SeGrund 45mtraC
in Hg6alFg.6b0OF g 6¢c
ad00000b—0O00000o00d
c—Qrvelee 00000000

401 [

O
O
O
O

O 0o o0ooogoo

ooooooooooooooooooano
gooooooobooboboboooo* ooooao
ooooocoooooooooobooboooao
ODarveletD OODODODO0OOOOOODOODOOO
CurveletOODODDOOOODODDOOODODOOO
OOaQrveletD O ODOO0OO0O0OO0OOOO0OOOO
oooooooooooooooooooano
oooooooooooooooooooad
goooooooobobobooooooooonon
DOo0oO0O0OOcarveletDODOOOOODODOOO
000000000000 DOOGQrveletd O 0O
oooooooooooooooooooad

O

”

O 0Oo0oooooogoog

gboooooobooboobooooooao

oad o000 O0oDO0O0oooooooobooo
Emmanuel J.Cand 0O sO 0O OO CurveLabO OO 0O
OO0dOo0DDODOoOoDoDDODOOdOcarvelet OOOoooano
goobboboodoo0oo0oodoooobooUooooooao
o000 0do0oo0oodoooo0oooooooooaa
goooaoao

good

00 000O0o0ooobbooOoO00O000oO0ooDDooOoOoOoO0O0
O[JO.00 0 0020050 440 50 0 529—536.

020 OO0O0O00O0O0000O0O0O0.000000O0O00000O0
goooJo.00D0000 0 1996.390 30 0389—397.

03 0O0O000O00O0oooo0oO0.0ocoo0ooooooooon

0000 0J0.000000Mzooer49040 0 155—1 163.
040 ANDREWDJODDYLE WR Gownd-rd | suppressing usi ng the

wveve et transfornil JO . Gophysi csJ19970062 [ 60] 11896—1908.
050 DOOO0OoOo.0oo00ooooUooooooocoogJao.d

0000002006049 0O 20 O 554—560.

0 60 MLUAT SA theory for nultireso uti on signal deconpositiond
the wavel et representati on[JO . |[EEE Transacti ons on Pattem
Aral ysi s and Mchine Intel li gence[119891 10 70 [(674—693.

071 GWUSE JIDONHODL.@nti nuous Qurvelet transforni] JO.
Appl @npUt Harnon Anal [ 20050 190 198—222.

080 JEAN LLE STARCKO CANDES E JO DONHOD L. The
Qrvelet transformfor i mege deno sing0dJO. | EEE Trans. on | mege
Processing2002.11 0 60 [O67—684.

090 RAMVESH NOJ ANATAQY | BIDOMN QE G G et al . Gber ent
and randomnoi se attenuation using the Qurvelet transforn JO.
The Leadi ng Edge 200800 270 240—248.

0100 FEU X J HIQLLES H Non—paranet ri ¢ se sm ¢ data Decovery
with curvelet O ranesO JO. Geophysi cs[2008[1173[(233—248.

0110 FAEIXJHIDEI WANGTQLLES Hlet al . Quf vel et —based
sei smc dat a processingl] a nulti scale and nonlinear appfoachd]JO.
GeophySi CS0 20080 730 A10J Ab.

0120 HJB O] MAMAREN V DE HOP. Leading—order se smic i m—
aging usi ng curvel et s JO . @ophysi cs[ 20070 720 S23 1[0 S235.



